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19*Presenting Author

of ineffective and effective root cause analysis will be presented.  
$WWHQGHHV�ZLOO� OHDUQ�WKH�SURFHVV�RI�DVNLQJ�³ZK\´�¿YH�WLPHV�WR�JHW�
to the source of the non-conformance.  In addition, participants will 
learn why “blaming the individual” is missing the point of the root 
cause process.  

)RUHQVLF� VSHFL¿F� H[DPSOHV� SURYLGHG� ZLOO� LQFOXGH�
contamination in postmortem drug analysis cases after incomplete 
FOHDQLQJ�RI�D�EOHQGHU�FDUDIH�DQG�WKH�)HGHUDO�%XUHDX�RI�,QYHVWLJDWLRQ�
�)%,�� ODERUDWRU\¶V� UHYLHZ� RI� FRPSRVLWLRQDO� EXOOHW� OHDG� DQDO\VHV�
cases.  These examples will demonstrate how a thorough root 
FDXVH�DQDO\VLV�EHQH¿WV�WKH�ODERUDWRU\�RUJDQL]DWLRQ��WKH�ODERUDWRU\�
employees, and the laboratory customers. 

Root cause analysis is a skill that must be learned, a 
process that requires continuous improvement, and a process that 
will require resources.  It’s too costly, some might say.  Are you 
ZLOOLQJ�WR�DFFHSW�WKH�ULVN�RI�QRW�GRLQJ�URRW�FDXVH�DQDO\VLV�ZHOO"

“A bad system will beat a good person every time.” ~W. 
Edwards Deming
Root Cause Analysis, Continuous Improvement, Corrective 
Action

W13 Framework for Registration, 
&ODVVL¿FDWLRQ��DQG�(YDOXDWLRQ�RI�(UURUV�
in the Forensic DNA Typing Process

Howard A. Harris, PhD, JD*, University of New Haven, Forensic 
Science Program, 300 Boston Post Road, West Haven, CT 06516; 
Marjan J. Sjerps*, Laan van Ypenburg 6, The Hague 2497GB; Ate D. 
Kloosterman*, Netherlands Forensic Institute, Laan van Ypenburg 
6, The Hague 2497 GB, NETHERLANDS; Astrid Quak, MS*, Laan 
van Ypenburg 6, 2497 GB , NETHERLANDS; and Zeno J. Geradts, 
PhD*, Netherlands Forensic Institute, Ministry of Justice, Laan van 
Ypenburg 6, Den Haag, SH 2497 GB, NETHERLANDS

The goals of this workshop are to encourage participants 
to accurately and truthfully record and document quality issues in 
their own forensic DNA laboratory and to teach attendees how to 
deal with such issues in the context of a case.  A proper way to 
deal with errors is an essential tool to further improve on everyday 
forensic practice.

This presentation will impact the forensic science 
community by explaining how the precise magnitude of the error 
UDWH�LQ�IRUHQVLF�'1$�W\SLQJ�LV�GLI¿FXOW�WR�HVWLPDWH��ZLWK�WKH�SULQFLSDO�
UHDVRQ�EHLQJ�WKH�ODFN�RI�D�XQLYHUVDOO\�DFFHSWHG�GH¿QLWLRQ�RI�HUURU�LQ�
the professional society of forensic DNA typing laboratories.

Although DNA analysis is considered as one of the most 
reliable forensic tools available today, errors can be made during the 
course of the analysis.  As this has a huge impact on the evidential 
value of a DNA match, there is a growing interest for actual data 
on the accuracy and error rates of forensic analyses and a more 
UH¿QHG�DQDO\VLV�RI�GLIIHUHQW�W\SHV�RI�HUURUV�DQG�WKHLU�FDXVHV�1 

In the report Strengthening Forensic Science in the 
United States:  A Path Forward, the National Academy of Sciences 
refers to error rates as PLVLGHQWL¿FDWLRQV�  “proportions of cases 
in which the analysis led to a false conclusion (as the percent of 
LQFRUUHFWO\�LGHQWL¿HG�FDVHV�DPRQJ�DOO�WKRVH�DQDO\]HG��´��7KH�HUURU�
rate includes both type 1 errors (wrongful reported match) and type 
2 errors (wrongful reported exclusion).  A major limitation of this 
approach is that the majority of errors in the DNA typing process 
GR� QRW� OHDG� WR� D�PLVLGHQWL¿FDWLRQ�� �7KH� FRQVHTXHQFH� LV� WKDW� WKH�
majority of errors and near failures in the typing process will not 
be registered and will potentially stay undetected.  The precise 
magnitude of the error rate in forensic DNA typing is therefore 
GLI¿FXOW� WR�HVWLPDWH��ZLWK� WKH�SULQFLSDO� UHDVRQ�EHLQJ� WKH� ODFN�RI�D�

XQLYHUVDOO\�DFFHSWHG�GH¿QLWLRQ�RI�HUURU� LQ�WKH�SURIHVVLRQDO�VRFLHW\�
of forensic DNA typing laboratories.  The Netherlands Forensic 
Institute (NFI) has developed a comprehensive framework that 
DOORZV� IRU� WKH�FODVVL¿FDWLRQ�� UHJLVWUDWLRQ��DQG�HYDOXDWLRQ�RI�HUURUV�
in the forensic DNA typing process.  In relation to the analysis 
RI�ELRORJLFDO�VDPSOHV�� WKH�1),�KDV�GH¿QHG� ³LQWHUQDO�TXDOLW\� LVVXH�
QRWL¿FDWLRQ´�DV�any event that can lead to a failure or diminished 
TXDOLW\� RI� WKH� DQDO\VLV�� �7KHVH� LQWHUQDO� TXDOLW\� LVVXH�QRWL¿FDWLRQV�
have been benchmarked and evaluated using actual workload data 
IURP�WKH�GHSDUWPHQW�RI�+XPDQ�%LRORJLFDO�7UDFHV�RI�WKH�1),��RYHU�
400,000 DNA analyses) in the period 2008-2012. 

This workshop will share data and the outcome of 
evaluations with the forensic community. 

$IWHU�DWWHQGLQJ�WKLV�ZRUNVKRS��DWWHQGHHV�ZLOO�XQGHUVWDQG���
����ZKHQ�DQ�³LQWHUQDO�TXDOLW\�LVVXH�QRWL¿FDWLRQ´�LV�PDGH������KRZ�DQ�
³LQWHUQDO�TXDOLW\� LVVXH�QRWL¿FDWLRQ´� LV�PDGH������KRZ�³TXDOLW\� LVVXH�
QRWL¿FDWLRQV´�DUH�DVVHVVHG�DQG�HYDOXDWHG������KRZ�WKLV�FDQ�EH�XVHG�
for benchmarking and process improvement; (5) how quality issue 
QRWL¿FDWLRQV�DUH�JUDGHG�E\�SRWHQWLDO�LPSDFW�DQG�DFWXDO�LPSDFW������
when and how the judicial system is informed; (7) when and how 
the public is informed; and, (8) how to deal with error rates in the 
FRQWH[W�RI�D�VSHFL¿F�FDVH��

,Q� WKH�¿UVW�SDUW�RI� WKLV�ZRUNVKRS��DQ�RXWOLQH�RI� WKH�ZHE�
EDVHG�1),�4XDOLW\�2Q�/LQH�,QFLGHQW�	�5HSRUW�0DQDJHPHQW�V\VWHP�
and an explanation of the procedures that allow for reporting quality 
issues in this system are given.2  These presentations include 
details on the NFI work load, the data on the number of quality 
LVVXH�QRWL¿FDWLRQV�RYHU� WKH�\HDUV������������DQG�SURFHGXUHV�RQ�
WKH�DVVHVVPHQW�RI�TXDOLW\�LVVXH�QRWL¿FDWLRQV��QHFHVVDU\�FRUUHFWLYH�
DFWLRQV�WDNHQ��LGHQWL¿FDWLRQ�RI�WKH�URRW�FDXVH�RI�WKH�TXDOLW\�LVVXH��
JUDGLQJ� RI� QRWL¿FDWLRQV� E\� SRWHQWLDO� LPSDFW�� DQG� DFWXDO� LPSDFW����
Also, essential benchmarking data on the performance of forensic 
'1$�W\SLQJ�LQ�FRPSDULVRQ�ZLWK�VLPLODU�VFLHQWL¿F�GLVFLSOLQHV��JHQHWLF�
testing centers) is presented. 

The second part of the workshop focuses on impact 
analysis, explaining the framework that allows for an assessment 
DQG�HYDOXDWLRQ�RI� WKH�FRQVHTXHQFHV�RI�TXDOLW\� LVVXH�QRWL¿FDWLRQV�
for the conclusions of the DNA expert.  Examples of errors with high 
and low potential and actual impact on the case will be presented. 

7KH� ¿QDO� VHVVLRQ� RI� WKLV� ZRUNVKRS� GLVFXVVHV� KRZ� WKH�
probability of an error affects the evidential value of a DNA match 
in a case.  Discussion will include different views on how the DNA 
expert should incorporate the probability of an error in his or her 
report and will explain how the NFI deals with this. 
References:

1. :�&�� 7KRPSVRQ�� ³7DUQLVK� RQ� WKH� µJROG� VWDQGDUG�¶��
Understanding recent problems in forensic DNA testing.” 
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W14 Postmortem Monocular Indirect 
Ophthalmoscopy

Patrick E. Lantz, MD*, WFU School of Medicine, Dept of Pathology, 
Medical Center Boulevard, Winston-Salem, NC 27157-1072; and 
Candace H. Schoppe, MD*, New York City OCME, 520 1st Avenue, 
New York, NY 10016

7KH� JRDOV� RI� WKLV� SUHVHQWDWLRQ� DUH� WR�� � ���� GLIIHUHQWLDWH�
between direct and indirect ophthalmoscopy, noting advantages 
and limitations of each technique for the postmortem detection 
of fundal hemorrhages; (2) discuss the fundal location of retinal 
hemorrhages relative to their projected aerial image during 
monocular indirect ophthalmoscopy; and, (3) on a fundal diagram, 
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